Don Bradley was a twentieth-century pioneer of inorganic chemistry. He opened up the field of metal alkoxides and defined the parameters controlling the aggregative and volatility properties of this class of compounds that later dictated their use as precursors for fabrication of metal oxide thin films. His legacy also included seminal contributions to our knowledge of structure and bonding in the compound classes of metal amides and metal imides. He made highly innovative contributions in the field of metal organic chemical vapour deposition (MOCVD) fabrication of III/V semiconductor thin films, both through synthesis of single source precursors and through synthesis of molecular vehicles for safe storage and delivery of pyrophoric precursors. A modest, witty and gentle man of great intellectual depth and generosity, he nurtured and encouraged the fledgling talent of his students and co-workers and enthusiastically incorporated new developments in terms of experimental and theoretical tools to provide ever deeper understanding. He was relentless in giving his time and effort to support his college, Queen Mary, and the University of London as well as scientific organizations such as the Royal Society, Royal Institution and Royal Society of Chemistry, performing a range of society-or divisional-level official roles at various times, and he even made time for board of governor roles in schools. Don was held in the highest of esteem by his friends and family, students, colleagues and fellow scientists from across the world.
. Four-year-old Don pictured with a family pet in the countryside.
Early life, school and the ERA Don Bradley was born in London on 7 November 1924. His family were subsequently based in London, but Don spent most of his childhood in the fresher air of the south coast with his aunt Doris, uncle John and cousin Jeanne in Portslade near Brighton (figures 1 and 2). His academic ability was already obvious from his primary school days and he was strongly encouraged by his uncle John (a shop steward and Labour Party activist) to continue on to secondary education at the newly opened Hove County School for Boys rather than taking up an option to work at his grandfather's antiques shop in Royal Leamington Spa (O'Brien 2000; David Bradley).
His formal education in the sciences only started when Don entered the sixth form, where he benefitted greatly from small class numbers. At that time there were only three boys in upper sixth science and some excellent teaching staff. With the war under way (1941), he completed his Higher Schools Certificate in chemistry, physics, biology and maths. Then, owing to his academic abilities, Don was directed to reserved occupation war work at the British Electrical and Allied Industries Research Association (ERA) at Alperton in northwest London, where he became the 'student apprentice'. He recalled getting blisters on his wrists between his gloves and white coat while investigating the effects of mustard gas on electrical components. The aim of the work was to demonstrate likely effects on the telephone system in the event of mustard gas bombing. He was also involved in work that increased the lifetime of capacitors (used in power packs for radio communications) by several orders of magnitude. Those in use by the Eighth Army in Egypt had failed owing to a short circuit problem associated with leaching of contaminants from the capacitor paper. Treating this paper with solutions of calcium ions, and in so-doing causing cation exchange, gave the enhanced performance (O'Brien 2000).
Further education and academic career at Birkbeck College
An expectation of Don's apprenticeship at the ERA was that he would continue with his education, so he enrolled for a part-time degree at Birkbeck College in London where he attended at weekends throughout the war. During this phase he lived in Feltham with family, and each day cycled to work at Alperton, a 21-mile round trip. He also performed duties as a fire-warden at Birkbeck, receiving 10 shillings per shift, and was accompanied in this by Nikolaus Pevsner (a German, and later British, scholar of the history of art and architecture; subsequently Sir Nikolaus Pevsner CBE). This involved the pair looking out for incendiary bombs. In later times, postgraduate students and colleagues at Queen Mary loved to hear him talk about this and his long cycle trips back home in the early hours after his firewarden shift. It was an exciting time to be at Birkbeck, with many gifted students passing While he was still working at the ERA, Don was awarded a first class BSc in 1946. His boss encouraged him to do a PhD, so, after considering a number of options including an offer from Professor Norrish FRS in Cambridge to work on kinetics of polymerization, he started work on his PhD in February 1947, aged 23. This was at Birkbeck under the supervision of Professor William Wardlaw, a physical chemist, and supported by a grant from the Department of Scientific and Industrial Research (DSIR).
Good things were happening in his personal life too. Don met Constance Joy Hazeldean (known as Joy) while working at the ERA and they were wed in 1948. Joy was a librarian at the ERA and had worked for the News Chronicle before that. They lived for a while in a flat in Clapham, London, where their son David was born. David remembers as a child meeting some of the PhD students who came from India to study at Birkbeck and being taken to one of the first Indian restaurants in London.
At Birkbeck, Don's PhD studies coincided with a period when the development of the silicone family of polymers was well under way in the US and exploration of the wider family of metal alkoxides was just beginning. He made a study of the aggregative and volatility properties of zirconium alkoxide compounds [Zr(OR) 4 ] n , a task he discovered was inherently very difficult in the face of the hydrolytic instability of these compounds. Nonetheless, without any of the modern spectroscopic tools, he proceeded using so-called ebullioscopic methods ('ebullio' comes from the Latin ebullire, meaning to boil) to deduce the molecular weight of his compounds. Dissolved solutes raise the boiling point of a pure solvent and the boiling point elevation is related to the number of moles of solute present, so, using this method, the aggregation number n in compounds [Zr(OR) 4 ] n could be determined. By the end of his PhD in 1950, Don understood that the aggregative and related volatility chemistry of these alkoxide compounds depended predominantly on the steric effect of the alkoxide group OR, that is the extent to which the geometrical bulk of the alkoxide organic component R restricted access to the metal centre and hence aggregation. The striking effect that increasing alkoxide steric demand has on increasing the volatility was seen ( (FRS 1950) and Alexander F. Wells, all of whom are recognized for their important contributions to the subject. His PhD work on the zirconium alkoxides opened an area of metal alkoxide chemistry that had great potential for further exploration, so, as new students and research fellows came through, Don would train them up and set projects that extended the study of metal alkoxides to different metals as well as more detailed probing of physical properties.
So, for example, when the dynamic Indian British Council Fellow Professor Ram Charan Mehrotra arrived in 1950, they designed a study that involved painstaking synthesis of a number of selected amyl alcohols, each of which had the empirical formula (C 5 H 11 OH) and therefore the same molecular weight but differed in steric and electronic effects in derived metal alkoxides. This study provided data on the relative importance of steric and electronic effects in restricting the coordination number of a metal and the conclusion was that steric effects were dominant, as shown by trends for boiling points and degrees of aggregation. The higher the steric demand, the lower the aggregation and boiling point, and these trends were more prominent for zirconium than titanium because of its larger covalent radius (2).
Over the next few years Don continued to develop the chemistry of metal alkoxides, establishing further detailed periodic trends. This allowed him to clarify the fundamental relationship between molecular mass and volatility. He demonstrated that volatility did not, as was widely perceived, simply decrease with increase in the molecular mass (3). From molecules to materials'). Ram Charan Mehrotra co-authored two authoritative books with Don on metal alkoxides (11, 23). D. P. Gaur was also a co-author of the first of these, while Anaruid Singh and Ian Rothwell (who had an international reputation for his work on aryloxo metal complexes) were co-authors of the second.
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Professorial appointment at University of Western Ontario, Canada 1959-1964
With funding sources in the UK limited, the US Airforce made a timely offer of a postdoctoral research grant to Don for work on inorganic polymers. This was taken up by Ian Thomas, who had finished an applied chemistry PhD with Don on water-repellent coatings using metal trialkylsiloxides in collaboration with the Bradford Dyers Research Association. Don was seeking new opportunities at this time and happened to give a lecture at the University of Western Ontario, Canada (UWO), following attendance at the 1958 American Chemical Society (ACS) meeting. This ultimately led to the offer of a professorial position at UWO which he felt he could not refuse, but he promised his wife Joy, who was reluctant to leave the UK, that this move would not be a permanent one for the family. Young David Bradley found, however, that Western Ontario was a great place to grow up. The family regularly took advantage of the opportunity to go skiing and tobogganing at the nearby London Ski Club and Don began to follow sports such as ice-hockey and American football too. For Don, UWO provided many of the modern spectroscopic tools he had lacked at Birkbeck and he set about generating funds for his research. This saw him forging collaborations with surrounding companies such as Ford in Detroit, Owens Illinois and Monsanto. He bought a Hillman Husky car, which his son David commented must have stood out like a sore thumb in the car park at Ford Detroit when Don visited as consultant and it was not best suited for the Canadian winter either. Many visitors came to give seminars at UWO and among them was Ron Nyholm, who delivered three lectures under the 3M (Canada) Special Lectureship.
On the research front, and with a view to generation of new metal oxide-alkoxide or metal oxide-siloxide polymers, Don pushed ahead with controlled hydrolysis studies on a wide range of metal alkoxides and metal siloxides, work he had started with PhD students Ian Thomas and Harry Holloway at Birkbeck. He formulated a theoretical model to interpret the hydrolysis product data and predict possible repeat unit composition (5). This work can be considered among some of the first attempts to model early steps involved in sol-gel processing of metal alkoxides, and he would revisit this much later. Sol-gel processing of metal alkoxides is a key route to many important metal oxide-based electronic materials, including oxide glasses and ferroelectric materials. Ian Thomas went on to apply the knowledge for the invention of sol-gel anti-reflective metal oxide coatings on mirrors for lasers while working in the Lawrence Livermore Laboratories, USA. The anti-reflective coating was first successfully applied to the Nova laser and is now used on every high-powered fusion laser in the world (Thomas 1994 ).
In addition to expanding his work on metal alkoxides, other work, started by Jagtar Singh Basi at UWO, on transition metal amide compounds with hitherto unobserved low coordination number, for example 3-coordinated chromium in [Cr(NPr 
Appointment to chair of inorganic chemistry, Queen Mary College London 1965
After five years in Canada, Don started to pursue some opportunities for the Bradley family to return to the UK, and in 1965 he was offered the chair in inorganic chemistry at Queen Mary College in London (QM), where Professor Keble Sykes was building up the chemistry department. His predecessors were the inorganic chemists Professor Joe Chatt and Professor Gordon Stone (FRS 1976), both of whom at this relatively early stage of their careers had moved on after short periods in the post. The inorganic group at that time included Ed Randall, whose group ran a Varian A60 Proton NMR spectrometer, the funds for which had been acquired by Basil Weedon (FRS 1971) . The QM chemistry department at that time (1966) moved to a new purpose-built building, a tower block. The move also facilitated an upgrading of equipment, including the NMR spectrometer to a Varian HA100, allowing for hetero-and homo-nuclear double resonance experiments. Don threw himself into all aspects of his new position while the family settled in Pinner in the London borough of Harrow. Painstaking chemical investigation was the hallmark of Don's work from the outset, but access to modern instrumentation, particularly with the appointment of the crystallographer Mike Hursthouse (seen in figure 8), transformed his output and saw him tackle nearly all the major classes of ligand types in a drive to develop new areas of inorganic chemistry and deeper understanding of structure and bonding. He continued to build inorganic chemistry at QM with the appointments of young lecturers including Peter Thornton and Mike Mingos (FRS 1992) . David Bradley remembers that his parents enjoyed a good amount of international travel to conferences in the following years, a reflection of Don's growing international reputation.
With strong support from Professor Sir Geoffrey Wilkinson FRS at Imperial College, Mike Hursthouse initiated a thriving X-ray crystallography group at QM and Don was finally able to get the structural data he needed to confirm degrees of aggregation and coordination number for the solid state molecular structures of numerous metal compounds (9). This was critical to facilitate more detailed interpretation of their electronic, spectroscopic and magnetochemical behaviours. Don was keen to utilize all modern theoretical advances, and several papers in the early 1970s were in collaboration with his colleagues Alan Hart and Keith Sales (seen in figure 8 ) at QM, who provided the ligand field interpretations of the spectroscopic and magnetochemical data for the low coordination number transition metal alkoxides, amides and silylamides. Work leading to the discovery of low coordination number transition metal and lanthanide amides, and especially the bis(trimethylsilyl)amides, During this time Don supervised many postgraduate students and postdoctoral workers who experienced the challenges of his highly novel projects using the most modern investigative tools and theoretical approaches available. Most famous of these was his PhD student Malcolm Chisholm (FRS 1990) , whom Don credits with getting him to grapple with ligand field interpretations of the work (O'Brien 2000). A highlight among the range of innovative work in Malcolm's PhD thesis was the isolation of the stable tungsten(VI)hexakisdimethylamide [W(NMe 2 ) 6 ] in a reaction between WCl 6 and LiNMe 2 in 1 : 6 molar ratio. This was the first example of a tungsten(VI)amide (6) . The reaction also produced what was thought to be the W(III) compound W(NMe 2 ) 3 as a by-product. However, in the early part of his independent While Don was busy developing his career at Queen Mary, his son David, after five years of schooling in Canada, settled back into the UK system and in 1972 graduated from the University of Sussex in automatic control engineering (figure 5).
In the period 1980-1988 Don also published work on the formation, structure and bonding of imido-metal M(NR) fragments in imidometal compounds. There was considerable interest in imido groups because of the intriguing electron donor and steric versatility these groups displayed and also because they were an important mechanistic feature in organic transformations such as amination and aziridination and possible intermediates in the reduction of coordinated dinitrogen to ammonia ( . This compound proved a very attractive starting point for many studies by others in the field, as evidenced by over 100 citations of its report to date (February 2019). Don went on to further elaborate the diversity of metal imido chemistry with co-workers, including John Errington, Alastair Nielson and John Runnacles, including formation of dimeric compounds with bridging arylimido groups as in the α-H exchange reaction shown in scheme 3, equation (2) (15) .
In terms of the detailed understanding of the electronic properties of coordinated imido groups, the extensive X-ray structural data generated on metal-N-R angles were used to differentiate between possible metal-nitrogen bond order two or three. However, Don wanted to probe the electronic properties further and the degree of nuclear shielding around the imido nitrogen in the different coordination modes could be revealed by 14 N and 15 N NMR. In an excellent study in collaboration with Ray Richards and Joan Mason from the Nitrogen Fixation unit at the University of Sussex, 14 N and 15 N NMR data for 37 metal imido compounds were recorded and elegantly used to elucidate periodic trends in nitrogen shielding against type of metal, the oxidation state and the charge of the complex, and nature and relative geometry of ancillary ligands. They found that there was surprisingly little de-shielding at nitrogen as the imido M-N-R unit went from linear to bent modes owing to the relatively high energy of the lowest unoccupied molecular orbitals π*(MN) and σ*(MN). Otherwise, the periodicity of the shielding reflected that of other π-donor ligands but differed from π-acceptor nitrogen ligands like N 2 or NO (21). These highly original structure and bonding studies of metal alkoxides, amides and imides received a lot of attention world-wide and won Don his eminent status among the inorganic chemistry community. In recognition of this deserved excellent reputation and contribution to chemistry Don was elected FRS in 1980, an occasion of celebration and delight both at Queen Mary and for his wife Joy and son David.
Around 1980 Don and Joy decided to rent a flat in the Barbican, which meant a much shorter commute to Queen Mary and also facilitated the increasingly senior roles Don was playing in scientific bodies such as the University Board of Studies and Senate, the Royal Society of Chemistry and the Royal Society, not to mention the demands of being head of chemistry at Queen Mary during 1978-1983. Pressure on Don was alleviated when Dr Halina Chudzynska (seen in figure 8 ) took on the role of synthetic chemist in his group. She provided great continuity for the pipeline of excellent work that went on up to and well beyond his retirement.
From molecules to materials 1982-1989
Queen Mary College became Queen Mary and Westfield College (QMW) after a merger in 1984, and Don was very welcoming to a number of new people to the department, including Professor Bernard Aylett and Professor Paul O'Brien (FRS 2013; CBE 2016).
Don's research gave him unique understanding of the factors controlling the solid state and solution phase structure and stability in an extensive range of metalloorganic compounds. Thus, he was ideally placed to enter a new field dealing with electronic materials, particularly thin film formation by MOCVD, when he renewed his collaboration with Marc Faktor, who joined him as visiting professor in the 1980s. The team were part of the joint optoelectronic research scheme (JOERS), a Department of Trade and Industry vehicle to support development of this field in the UK.
Don's expertise in volatility of molecular metal organics was reflected in his range of work on molecular precursors and their processing via MOCVD, also known as metal organic chemical vapour phase epitaxy (MOVPE), to III/V semiconductor thin films (13, 19). Mike Hursthouse and team, including his long-standing co-worker, experimental officer Majid Motevalli, were by this time running the prestigious National X-ray Crystallography Service from QMW and they provided the critical X-ray structures of the precursor compounds. In addition, the experimental officers Peter Cook and Greg Coumbarides ran excellent mass spectrometry and NMR characterization services. PhD students and postdoctoral co-workers, especially Mark Scott, Halina Chudzynska, Dario Frigo, Lesley Smith, Ian Harding and Dao Hong Zheng, worked on synthesis, vapour pressure and diffusion coefficient measurements. The crystal growers, Professor Marc Faktor and Professor Eric White, were invaluable codirectors of this effort guiding the thin film deposition and characterization work. During this period the fifth-floor inorganic laboratory at Queen Mary was a hive of creativity and activity, and Don was at the top of his game. Don developed particularly clever processes for storage and delivery of the high purity, highly reactive, pyrophoric compounds Me 3 Ga, Me 3 In and PH 3 , which were commonly used as precursors to fabricate the corresponding metal phosphide thin films (14, 20). He showed that the trimethylmetal compounds formed room-temperature stable solid adducts with tetraphenyldiphosphinoethane, commonly known as Diphos, and, in technically highlychallenging work with PhD student Dao Hong Zheng, he showed that gaseous phosphine, PH 3 , formed a stable adduct with the fluorinated triarylboron compounds (Ar F ) 3 B. These adducts offered safe vehicles for storage and release of the pure pyrophoric precursors with moderate heating (50°C) in the case of the phosphine adduct-scheme 4 (a)-and (warming the solid under vacuum) for the Diphos adducts-scheme 4 (b).
The Diphos work was done in collaboration with the Ministry of Defence, who patented the invention and later licensed it to EPICHEM Ltd. Subsequent sales from the Diphos process earned the company a Queens Award for Exports. The (Ar F ) 3 B-PH 3 work was done in collaboration with Professor John Irven of Air Products PLC. After completing his PhD, Dao Hong Zheng went on to work at Air Products PLC, and he and John Irven subsequently launched the innovative built-in-purifier (BIP) technology, affording speciality gas purification directly from within a cylinder.
Don and Zheng remained very close friends. As with other areas of investigation, the canvas of molecular precursor work was extensively elaborated with in-depth investigation of other types of adducts, especially those having nitrogen donor atoms. The studies established Scheme 4. Thermal dissociation of molecular precursors for MOCVD of III/V semiconductors from stable adduct delivery vehicles. molecular structure as well as the energetics of the dissociation chemistries. In addition, in the search for volatile compounds that could be used as precursors for novel perovskite materials, a considerable body of work on fluorinated alkoxide derivatives of the alkaline earth and lanthanides elements was undertaken. Such volatile compounds were important in the context of superconducting magnetic materials. An indication of the fun Don had with his precursors for materials chemistry work is conveyed in his article 'Metals with wings' in the publication New Scientist (16). The article owes its title to the remarks of Lord Kelvin about the volatility of metal carbonyls being akin to giving 'wings to metals' and covers a story about electronic materials from molecular precursors.
In 1985 Don's wife, Joy, died. After this he threw himself into his work. He took on the role of executive editor of the journal Polyhedron from 1986 to 1991 and was ably assisted in this by Hanna Hursthouse. He also exchanged the Barbican town flat he and Joy had shared for another in the same complex that was owned by a well-known BBC Radio 4 broadcaster, Brian Redhead. Many of Don's colleagues were amazed to hear of this exchange of flats between broadcaster and eminent scientist announced on Radio 4's breakfast time Today programme. In the course of the flat swop, Don happened to be with the broadcaster when the trade union leader Arthur Scargill turned up and so he was duly introduced. Ironically, Don attended a reception at 10 Downing Street shortly after this, where he met Margaret Thatcher. Life carried on and in the winter of 1987 David and Don enjoyed a trip to Egypt together that included a cruise on the river Nile.
Retirement, wedding and seventieth birthday
Don formally retired in 1987, subsequently becoming a very research-active emeritus professor of inorganic chemistry. In January 1988 he met Ann Levy (nee MacDonald), a fortuitous meeting that arose as a consequence of Dr Anna Maria Felicissimo, an academic from São Paulo, Brazil, coming to work with Don and renting a room at Ann's house in Docklands near Canary Wharf. At the time, Ann worked for a city firm as personal assistant to a top aviation underwriter. As Ann and Don's relationship blossomed, she encouraged Don to host social events for his research group at the Barbican, which they were delighted to attend.
June 1990 saw another blissfully happy day in Don's life when he and Ann were wed at St Olaf's church in the City of London. Everyone who attended will remember what a wonderful celebration of their infectious happiness and love the occasion was. Ann had the benefit of a timeshare apartment in the Algarve, so retirement was certainly not all work, and for 25 years she and Don regularly explored and enjoyed Portugal. They also attended conferences where Don would catch up with other internationally acclaimed inorganic chemists and longstanding collaborators (figure 6). Ann and her daughter, Beverly, were wonderful additions to Don's life, and a further happy family event followed with the birth of his granddaughter, Catriona, in 1995. Over the following years Don took great pride in his new role as a granddad (figure 7). Don's contributions were still hugely valued at Queen Mary. Over the years he had collaborated with many of his chemistry colleagues at QM, some mentioned already but also including the organic chemist, Ray Bonnett, and younger colleagues such as Roger Nix, Peter Hamilton, Geoff Hawkes and Isaac Abrahams. His seventieth birthday in 1994 was marked by a fantastic day of talks given by some of his friends, co-workers and ex-students such as Dr John Runnacles, Dr Anna Maria Felicissimo and Dr Helen Aspinall. Having cosupervised one of Don's PhD students, I (AS) was delighted to contribute a talk myself. His close friends Vernon Ingram and Clifford Matthews (from his Birkbeck days) and Professor Sir Geoffrey Wilkinson attended, while his best man and colleague, Bernard Aylett, gave an excellent after-dinner speech.
It must be said that the powerhouse and huge Bradley supporter leading the organization of this occasion was Paul O'Brien. As mentioned above, Paul had been welcomed into the chemistry department by Don in 1984, having previously spent some time in Chelsea College, and he often commented on the debt of gratitude he owed to Don for looking after him and, along with Marc Faktor, introducing him to the materials chemistry that he would make his life's work. Paul authored the interview with Don for 'Celebration of inorganic lives' (O'Brien With his research still thriving, Don's retirement also saw him continue to take on senior subject-related roles. JMT wrote the following account of Don's work for the Royal Institution, which illustrates beautifully the extensive voluntary contribution of his valuable professional expertise that Don generously made available to his colleagues, subject area and science in general.
Don Bradley and the Royal Institution 1988-1992
In 1988 Sir Eric Ash FRS, rector of Imperial College, decided to relinquish the secretaryship of the Royal Institution (RI), so the task began to find a worthy successor. The role of secretary of the RI is (and had been since its inception in 1799) a very important one. Not only is the voice of the secretary at council meetings almost as influential as that of the director and chairman, he or she is often called upon by the director (JMT in this case) to express an opinion between council meetings in regard to the solution of ad hoc problems and urgent matters. The secretary is responsible, with the director and chairman, for drawing up the agenda of regular (and exceptional) meetings and advising the director in the appointment of new members of the permanent staff-such as the deputy director, the resident professorship of chemistry, the Wolfson professorship of natural philosophy and the Fullerian professorships. The secretary is expected to assist the director in seeking funds to sustain the wide-ranging programme of the RI, covering its activities as part research laboratory, part theatre to showcase advances in science, culture and civilized life, part library, part museum and part classroom.
To replace Sir Eric Ash, one needed an individual of indisputable scientific excellence who was also equipped with astute judgement and blessed with great tact, generosity of spirit and sympathetic outlook. It was apparent to me (JMT) from the outset that Professor Don Bradley, who had been a regular attender at Friday evening discourses and who was also well aware of the rather precarious financial position of the RI, would be an admirable choice. To my delight, Don expressed a willingness to undertake the tasks involved (all on a voluntary basis). The council duly appointed him, and in 1988, even though he was extremely busy with his own research work and as editor-in-chief of the journal Polyhedron, he commenced duties as honorary secretary of the RI. In his capacity as secretary to the RI, Don was outstanding for a variety of reasons. He was a gentle, kind, respectful and sensitive man, who never pressed unfairly upon others any idea, plan or course of action. He was an extremely good listener and his views and recommended course of action were always fairly, gently and constructively conveyed. There was never any emotional or other kind of tension when one discussed matters with Don. He was a great admirer of the RI, its history, function and present position in the scheme of British science and with the public. He fully supported the director and his staff in mounting the activities of the RI. He was also crucially involved in the appointment of my successor Professor Peter Day FRS when I resigned (owing to my wife Margaret's ill health) in 1991. ln all the time that he served as honorary secretary (1988) (1989) (1990) (1991) (1992) , he was very strongly supported by his wife, Ann, who was herself a very regular attendee at Friday evening discourses and other public events held at the RI.
The Royal Medal in 1998 and eightieth birthday celebration 2004
As Don and Ann cruised through retirement, further honours came Don's way. The first of these was the Royal Medal, or Queen's Medal, awarded for the most important contributions to the advancement of 'natural knowledge' in the physical and biological sciences and applied sciences. In Don's case, the citation in-part reads: 'In recognition of his pioneering work on the molecular chemistry of metal-alkoxides and metal-amides, their synthesis, structure and bonding, and for his studies of their conversions to metal-oxides and metal-nitrides'. A photo taken on the day of the award ceremony with the people who figured prominently in Don's research and publications is shown in figure 8 . In quieter moments Don derived great pleasure from classical music and, high above the city, in the Barbican flat, with St Paul's Cathedral below, he would let Beethoven lift his spirits and he even wielded his very own conductor's baton (a present from Ann) on occasion. In his retirement he also developed an interest in wines, read a lot on the subject and joined a wine society. This culminated in an impressive little wine cellar which he loved to share with their many friends.
With Paul O'Brien again leading the organizing committee, Don's eightieth birthday in 2004 was celebrated at QM under the auspices of an international meeting in the Dalton Discussion series on materials chemistry entitled 'Molecules to materials'. Don opened the meeting with a short overview of his contributions in this field. It was very gratifying to see many of the top inorganic/materials chemists from the UK and abroad come to celebrate Don. There were so many candidates for talks that some excellent scientists had to be content with the allocation of a 5-minute slot. Professor David Cole-Hamilton memorably wore a Marylin During the last few years of his life Don suffered from the symptoms of Alzheimer's disease. During this difficult time, he was very lovingly protected and cared for by Ann. He passed away aged 90 on 20 December 2014 with Ann and Beverly at his side and Beethoven, his favourite composer, quietly playing. Don's funeral service was a lovely celebration in humanist style of a wonderful life, with glorious music and heartfelt contributions from his friends and colleagues, and this was later followed by a commemoration symposium at Queen Mary organized by Isaac Abrahams. Don is survived by his wife, Ann, step-daughter, Beverly, son, David, daughter-in-law, Helen, and granddaughter, Catriona.
Last publications and the concept of steric influence reappears in style
Towards the end of his research-active days, there was much greater awareness of the technology advantages of sol-gel processing of metal alkoxides. Don reconnected with this area at this time to focus on fundamental studies of controlled hydrolysis of metal alkoxides, a topic he first published on in the 1960s. One of his last papers (22) 10 ], where the R groups were increasingly bulky Et, Pr i and Bu t (22). With this work Don was able to compare the observed structures with predictions based on a model he had developed for possible structures of metal oxide-alkoxide polymers back in the 1960s (5). While his painstaking ebulliometric work had correctly detected the observed nuclearity for the degree of hydrolysis, the observed structures revealed in the current work were more complex than predicted. Nonetheless, Don showed in this work some beautiful glimpses of how, in the early steps of hydrolysis, the steric effects of the alkoxide R group in the alkoxide ligand OR control the degree of condensation in the derived hydrolysis product and that more condensed lower nuclearity structures follow increasing steric demand of the alkoxide (figure 9). It seems fitting that these examples of Don's much-loved metal alkoxides should have the last word. (FRS 1977 ) is one of the founders of solid state chemistry, which he began as an assistant lecturer in the University of Wales, Bangor, in 1958 when he investigated the chemical, electronic and excitonic consequences of dislocations in solids. He was also one of the first chemists to exploit electron microscopy as a chemical tool, especially to chart the monatomic tomography of many minerals. As head of chemistry at Aberystwyth (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) he elucidated the surface chemistry of diamond and clay minerals, pioneered the use of photoelectron spectroscopy and initiated the field of crystal engineering. As head of physical chemistry at Cambridge he exploited MASNMR and HREM for the study of zeolites. On his appointment as Fullerian professor of chemistry and director of the Royal Institution, he was given great support by Don Bradley in his wide-ranging studies of environmentally responsible catalysis and single-site heterogeneous catalysts. A new mineral, meurigite, was named in his honour. For his research, he has received numerous awards. He was master of Peterhouse, Cambridge from 1993 to 2002.
Honours and awards
